Several studies have described a dose-dependent effect of alcohol on human health with light to moderate drinkers having a lower risk of all-cause mortality than abstainers, while heavy drinkers are at the highest risk. In the case of the immune system, moderate alcohol consumption is associated with reduced inflammation and improved responses to vaccination, while chronic heavy drinking is associated with a decreased frequency of lymphocytes and increased risk of both bacterial and viral infections. However, the mechanisms by which alcohol exerts a dose-dependent effect on the immune system remain poorly understood due to a lack of systematic studies that examine the effect of multiple doses and different time courses. This review will summarize our current understanding of the impact of moderate versus excessive alcohol consumption on the innate and adaptive branches of the immune system derived from both in vitro as well as in vivo studies carried out in humans and animal model studies.
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Overview of the immune system
The immune system is an intricate network of molecules, cells, tissues, and organs that work together to defend the body against infectious agents and malignant cells. It is broadly divided into innate and adaptive branches, which are both essential for efficient host defense. The innate immune response is immediately available, but is not specific for any one pathogen. Innate immune cells such as natural killer (NK) cells, neutrophils, monocytes/macrophages and dendritic cells (DCs) express pathogen recognition receptors (PRRs) that recognize pathogen-associated molecular patterns (PAMPs), such as the bacterial cell wall component lipopolysaccharide (LPS). The interaction between PRR and PAMPs activates cells of the innate immune system to engulf pathogenic microbes and to secrete cytokines and chemokines, resulting in the induction of an inflammatory response and mobilization of immune cells into the site of infection. In addition, DCs and monocytes process and present peptides derived from foreign antigens bound to specialized molecules called major histocompatibility complex (MHC) molecules on their cell surface to naïve T lymphocytes thereby activating them and initiating the adaptive immune response (Janeway, 2008) .
The adaptive immune system can be subdivided into cell-mediated immunity, carried out by T cells, and humoral immunity, carried out by B cells. T cells expressing the CD4 T cell co-receptor are known as T helper cells and play a critical role in the activation and maturation of monocytes, cytotoxic T cells and B cells. T cells expressing the CD8 T cell co-receptor are known as cytotoxic T cells and eliminate host cells infected with intracellular pathogens as well as tumor cells. B cells mature into plasma cells that produce antibodies, also known as immunoglobulins (Ig), to eliminate extracellular microorganisms and prevent the spread of infection. The adaptive immune response can be distinguished from innate immunity by the capability of generating immunological memory, or protective immunity against recurring disease caused by the same pathogen (Janeway, 2008) .
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